Low insulin-like growth factor binding protein-2 expression is responsible for increased insulin receptor substrate-1 phosphorylation in mesangial cells from mice susceptible to glomerulosclerosis.
Mesangial cells (MC) isolated from glomerulosclerosis-prone ragged, olygosyndactilism, pintail (ROP) mice retain a stable phenotype after exposure to elevated glucose concentrations, whereas MC from glomerulosclerosis-resistant C57BL/6 (C) mice do not. In NOD and db/db mice, the stable phenotype induced by diabetes consists of autocrine activation of the IGF-I signaling pathway. We hypothesized that high ambient glucose activates the IGF-I pathway in ROP but not in C MC. MC were propagated in either 6 or 25 mm glucose. Isolated murine glomeruli were used to confirm in vitro experiments. 25 mm glucose induced increased insulin receptor substrate (IRS)-1 phosphorylation in ROP but not C MC. However, IGF-I, IGF-I receptor, and IRS-1 protein levels were induced by exposure to 25 mm glucose in both cell lines. This occurred without a change in IGF-I binding sites, suggesting a role for IGF binding protein (IGFBP). ROP MC and glomeruli expressed less IGFBP-2 than C MC and glomeruli. Addition of exogenous IGFBP-2 partially blunted the effect of 25 mm glucose on IRS-1 phosphorylation in ROP MC. Renal biopsies from patients with diabetic nephropathy also showed markedly decreased IGFBP-2 expression when compared with patients without nephropathy. In summary, glucose induces IRS-1 phosphorylation in MC isolated from ROP mice susceptible to glomerulosclerosis. IGFBP-2 expression was low in ROP MC and glomeruli from patients with diabetic nephropathy, suggesting that this may represent a new marker of susceptibility to diabetic nephropathy. Finally, addition of exogenous IGFBP-2 in ROP MC partially blunted the effect of high glucose on IRS-1 phosphorylation and might have a protective role.